Activities of enzymes involved in renal cellular glutathione metabolism after uninephrectomy in the rat.
The renal concentration of GSH increases after a significant reduction in renal mass and compensatory renal growth. To test the hypothesis that this increase is due to induction of GSH synthesis, the activities of gamma-glutamylcysteine synthetase, other GSH-dependent enzymes, and selected enzymes involved in cellular energetics were measured in freshly isolated proximal tubular (PT) and distal tubular (DT) cells from male Sprague-Dawley rats that underwent uninephrectomy and compensatory renal growth or from sham-operated rats. Significant increases in cellular content of protein without increases in intracellular content of DNA, in both PT and DT cells, confirmed that cellular hypertrophy had occurred. gamma-Glutamylcysteine synthetase activity increased significantly in PT cells, but not in DT cells, as a result of compensatory cellular hypertrophy, indicating that the effects of cellular hypertrophy on GSH synthesis occurred exclusively in the proximal tubule. Hypertrophy in PT cells, but not in DT cells, was associated with significant increases in activities of glutathione disulfide reductase, both Mg(2+)-dependent and (Na(+)+K+)-stimulated ATPases, succinate:cytochrome c oxidoreductase, and lactate dehydrogenase. Results from this study demonstrate that compensatory hypertrophy occurs in both PT and DT cells and that effects on GSH metabolism and cellular energetics associated with compensatory hypertrophy are more pronounced in PT cells than in DT cells. The findings also support our hypothesis that GSH synthesis is induced in the proximal tubule during compensatory hypertrophy. The increase in GSH synthesis may be an adaptive response to protect against oxidative stress caused by increases in mitochondrial metabolism.